In addressing the problem of ill-health and risks associated with the use of pesticides, health and safety practices were advocated among cocoa farmers in the area. The study was therefore conducted to investigating safety options the farmers were aware of as well as the factors influencing their adherence to the safety precautions. Descriptive statistics and Ordered probit model were used to analysed data collected from 480 respondents using multi-stage sampling technique. Descriptive statistics revealed that the average age of the farmers was 54±12.5years. Farmers were aware of the use of eye glasses, nose mask, mouth cover, protective clothing, protective boot, hand glove as well as washing/bathing after application and disposing off chemical container but adopt only the protective boot, protective clothing and wash/bath after application. Farmers' adherence to safety practices in the area was influenced by age, number of extension contact, cocoa income, livestock income as well as level of education. It is therefore important for development organisations and relevant government agencies to put in place policy thrust that would improve extension service, educate farmers as well as encourage them on the need to strictly adhere to Safety Precautions in Pesticides Use for efficiency and health of farmers.
Introduction
Pests and diseases are major impediments to agricultural crops productivity and they are responsible for several economic problems such as poverty among farmers at micro level and poor export at macro level especially in developing countries.
To achieve sustainable agricultural productivity, poverty reduction and better export, the use of pesticides especially among farmers producing crops that are highly vulnerable to crop pests has been promoted (Sosan and Akingbohungbe, 2009 ). Cocoa, one of the major export crops in Nigeria is highly vulnerable to pest and diseases attack just like vegetables. The roles of pests and diseases on cocoa output have negatively impated its productivity and hence Nigeria's position in the world cocoa market (Tijani, 2006) . The most economically important and widespread species is the brown cocoa mirid-Sahlbergella singularis H. (Hemiptera, Miridae) which accounts for 25-30% yield loss annually (Sosan and Akingbohungbe, 2009 ). Other insect species of economic importance are the cacao pod borer-Characoma stictigrapta H. (Lepidoptera, Noctudae), the shoot feeders, Anomis Leona Shaus, Earias biplaga W. (Lepidoptera-Noctuidae). The major diseases of cocoa are the cacao swollen shoot virus (CSSV) disease transmitted by mealybugs vectors -Plannococcoides njalences L., Planococcus citri R. and Ferrisiana virgrata 811 C. (Homoptera-Pseudococcoidae) (Asogwa and Dongo, 2009 ). The fungus of importance are Phytophthora palmivora and the more virulent Phytophthora megakarga results in black pod disease which accounts for between 30-90% loss of cocoa (Rutherford, 2011) .
Pesticides application has been the engine room of sustained cocoa productivity in Nigeria just like in other African countries (Rutherford, 2011) . They have the capacity to either eliminate or reduce pests' effects below the economic injury level.
Despite the positive roles played by pesticides in keeping pest below the economic injury level, their use is associated with adverse health effects and risks. Donald (2006) revealed that the agricultural sector is one of the most hazardous to health worldwide. Agricultural work possesses several characteristics that are risky for health -exposure to the weather, close contact with animals and plants, extensive use of chemical and biological products. According to Laary (2012) and Tijani (2006) , farmers' use of pesticides is characterized by gross misuse which aggravates the health problems associated with the pesticides use practices. Most agrochemicals are toxic and can pose danger to human health (WHO, 2008) , hence, their use is highly regulated internationally, nationally and regionally, with regulations and conventions (PAR, 2000; FAO/WHO, 2001 , Larry, 2012 .
Pesticides use is not without safety or precautionary practices contained on the labels as well as advocated by relevant national and international agencies in every country (e. g. WHO, FEPA, NESREA etc, in Nigeria) which are expected to prevent farmers from iheath associated problems. Pesticides labels show the active ingredients and indicate other hazardous or dangerous ingredients (e.g. by showing dangerous goods symbols) and the use rules. Some packages of pesticides have labels that contain extensive information in booklet form that is inserted into an envelope or pocket on the container (Donald, 2006) which according to Adegbola et al. (2012) should be a drive for enforcement, enlightenment, campaigns, and awareness in changing the heart and minds of stakeholders especially grain and bean handlers and merchants to use pesticide in a manner that is consistent with the label or as define by regulatory bodies. Rutherford (2011) added that cocoa farmers should endeavour to practice safe and health risk reducing activities involving pesticides use.
Despite the safety and precautionary practices contained on the labels and booklets inserted on pesticides packages for ill-healthfree application, most framers still do not adhere to these precautions. Studies, Tijani (2004) investigated factors influencing pesticide use among cocoa farmers in Ondo state Nigeria, Asfaw et al. (2009) examined EU food safety standards, pesticide use and farm-level productivity, Sosan et al. (2008) determined insecticide residues in the blood serum and domestic water source of cacao farmers in Southwestern, Nigeria and Sosan and Akingbohungbe (2009) investigated occupational insecticide exposure and perception of safety measures among cacao farmers in Southwestern Nigeria. Rarely, however had any known study been conducted to assessing the determinants of adherence or otherwise of cocoa farmers in the study area to safety precautions associated with pesticides use in the study area. The study therefore answers the following pertinent questions: What are the pesticides (insecticides and fungicides) commonly used by the cocoa farmers in the area? What are the safety measures or precautions on the pesticides labels the farmers are aware of? What are their information sources? What are the factors influencing their non-adherence to the safety precaution bearing on pesticides labels? The need to provide answers to the above pertinent questions gives birth to a number of objectives.
Objectives of the study
The broad objective of the study is to assessing the factors influencing farmers' adherence to safety precautions on pesticides label among cocoa farmers in Nigeria. Specifically, the study identifies the pesticides (insecticides and fungicides) commonly used by the respondents; indentifies the common safety precautions or practices the farmers are aware of; assess the information sources of the respondents on safety options and determine the factors influencing cocoa farmers adherence to safety precautions or practices.
Methodology

Study Area
The study was conducted in the Southwestern, Nigeria which is the major cocoa production belt of the Country. The zone is made up of Six States-Ekiti, Ogun, Lagos, Ondo, Osun and Oyo States. The zone is purposively selected for the study base on the predominance of cocoa production in the area. The zone lies between Longitude 4°30ʹ and 6°0ʹ east of the Greenwich Meridian and Latitude 4°45ʹ and 8°15ʹ north of equator. The zone is a tropical coastal wetland with mean annual rainfall approaching 2800mm, mean number of rainy days of between 160 and 180. Mean relative humidity is between 70-80%, mean annual temperature is about 28°C, mean daily temperature is 26°C, mean daily minimum temperature is 22°C, and mean daily maximum temperature is 26.7°C (ref.) . The land in the area is characterized by varying physical features like hills, lowland, rivers, creeks and lagoons. The people are predominantly smallholder farmers cultivating both permanent plantation crops like cocoa, cola, oil palm, etc. for cash and arable crops like yam, cassava, maize and cocoyam, etc. for the dual purpose of family consumption and cash. Farming activities are usually carried out using simple farm tools with limited application of modern implements. Farming is the major occupation in most of the Southwestern States.
Sampling Techniques and Data Collection
Multistage sampling technique was employed to select respondents for the study. The first stage involved purposive selection of Ekiti, Ondo and Osun States, Southwestern, Nigeria, based on the level of involvement in the enterprise. In the second stage, 4 Local Government Areas (LGAs) were purposively selected in each of the states based on the predominance of cocoa production in those LGAs making 12
LGAs. In the third stage, two villages per LGA were randomly selected making a total of 24 villages in all. In the final stage, 20 cocoa farmers were randomly selected for interview. A total of 480 respondents were selected in all. Data were collected on the socio-economic and institutional characteristics of the respondents such sex, age, credit access, level of education, information sources, off-farm income, farming experience; farm factors such as farm size and safety practices or precautions (protective cloth, boot, nose mask etc) adhered to. Primary data were used for the study. Data collected were analyzed using SPSS version 16.0 and LIMDEP version 7.0.
Analytical Technique
Descriptive statistics and Ordered probit model were employed for analysis. Descriptive statistics was employed to analyse the pesticides (insecticides and fungicides) commonly used by the respondents; common safety precautions or practices the respondents were aware of; socio-economic characteristics of variables used while ordered probit model was used to determine the factors influencing cocoa farmers adherence to safety precautions.
Farmers adherence options appear as a discrete choice set rather than a continuous one. When the dependent variable takes more than two values, but these values have a natural ordering, as is common in survey responses, the ordered probit model is often appropriate (Nagenthirarajah and Thiruchelvam, 2012) . The Ordered Probit model is an extension of the binary probit model that can be used in cases where there is discrete dependent variables (Mafuru, 2007; Nagenthirarajah and Thiruchelvam, 2012) . Most studies (Reardon and Vosti, 1995; Akinola and Owombo, 2012) have employed binary probit and Deji et al. (2012) logit models in their limited dependent variable studies. The discrete nature of the dependent variable in the study makes ordinary least squares regression model inappropriate. However, Probit or logit models are utilized for dichotomous dependent variables. In this study, multinomial model for discrete choice of ordered data is more applicable for this data analysis. Nevertheless the ordered probit model, which can make full use of every response choice, is statistically more efficient than the binary logit and probit model (Nagenthirarajah and Thiruchelvam, 2012) . Therefore, the follwing ordered probit model that uses Maximum Likelihood (ML) analysis (Nagenthirarajah and Thiruchelvam, 2012) was employed in this study. Models for discrete dependent variables can be formulated as a threshold model with a latent dependent variable: Y* =B i X i + ε ……………………………. (1) Where, Y i *, is dependent variable X i = independent variables Equation 1 above can be specified empirically as follows: 
Results and Discussion
Socio-economic Characteristics of Respondents
The results of the socio-economic characteristics of the respondents are contained in Table2. The table reveals that the means of age, number of extension contacts the respondents had and farming experience were 54±12.5, 6±14 and 17±6, respectively. This implies that the cocoa farmers in the area were still in their active ages. The means of income from cocoa, livestock, vegetable and off-farm income were US$1,637.27±701.3; US$62.19±18.61; US$27.45±7.44 and US$153.98±101.63, respectively. It could be inferred from the above income sources that cocoa farmers in the area engage in other non-cocoa farm as well as off-farm activities from which they earn income. The involvement of the cocoa farmers in other farm and non-farm activities might be due to the need to guide against income failure from cocoa. The mean farm and household sizes were 2.5±8 acres and 7±4, respectively. This implies that the farm size in the area is low and the high household size might reduce cost of labour hire in the area. The mean numbers of years spent in school by the respondents were 5±4 in the area. This implies that the cocoa farmers in the area hardly completed primary school in the 6-3-3-4 system of education in the country, Nigeria.
On association membership, while 49% of the respondents indicated their belongingness to one or two associations, 51% indicated none membership. The membership of the reasonable proportion of the respondent in association might be the reason for friends as major source of information. Furthermore, while just 17% of the respondents had access to credit, 83% of them do not have access to credit. The low credit access might result in poverty and hence none adherence to safety practices as the adherence to some requires capital outlay such as purchase of boot, clothe, glasses etc. All the respondents admitted that pesticides are poisonous. Analysis also shows that while 79% of the respondents admitted that the pesticides had irritating tendency, 21% indicated no irritation. The results of the socio-economic characteristic further revealed that while 68 percent of the respondents indicated friends as major information source, 13%, and 19% indicated radio and extension agents as major sources of information in the study area. However, none of the respondents indicated news paper or fliers as information sources. The reason for the above might be due to the low level of education of the respondents in the area.
Distribution of Respondents by Insecticides and Fungicides Used
Figures 1 and 2 reveals the distribution of the respondents by the type of insecticides and fungicides used, respectively. Figure 1 revealed that majority of the respondents (24.4 %) used ACTARA insecticide followed by BASUDEN (20.9%) and CYPMEBAN (20.3 %), respectively. However, while 11.7% of them used AVESTRIN, 10%, 1.4%, 0.6%, 1.4%, 0.9%, 0.6% and 7.7% used CYMBUSH, GAMILIN EXTRAFORA ROCKET, GAMALIN 20,ALDRAX40, MASTER, PERFECT KILLER, DURSBAN EC48 and COBRA, respectively.
The result of the distribution of respondents by the fungicides used on their respective farms is shown in Figure 2 . RIDOMIL GOLD is the most popular brand of insecticide used by majority (42.7%) of the respondents in the study area. This is closely followed by PERENOX-Copper SOLUTIONS (42.4%) and RIDMIL-FUNGURAN 7.7%. However, 0.3% each used RIDOMIL-RED Free, RIDMIL-NORDOX, RIDMIL-CHAMP-NORDOX and RIDOMIL-FUNGURAN-ULTIMAX on their plots, respectively. Distribution of respondents by safety practices they are aware of Safety practices that the respondents in the study area claimed awareness of are presented in Table 3 . The table revealed that about 99.3% of respondents in the study area indicated awareness of the use of protective clothing during application of the pesticides. Nose masks and eye glasses are also parts of the safety practices that the respondents were aware of as 98.2% indicated awareness of nose mask and 98% indicated awareness of the use of eye glasses. While 87.5% of the respondents indicated awareness of mouth cover, 79.9%, 88.9% and 64% of the respondents indicated the awareness of protective boot, wash/bath after application immediately and glove usage. However, just 22.6% of the respondents indicated the awareness of disposing off chemical containers when empty. Adherence Typology Figure 3 reveals the cocoa farmers adherence typology. The figure reveals that while majority (54%) of the respondents indicated non-adherence to safety practices, 11% , 7% and 28% indicated adherence to the use of protective clothe, protective boot and washing and bathing immediately after application. It can be implied from the figure that despite mass awareness of safety practices by the respondents, a vast majority of them still do not adhere to safety practices they were aware of. The low rate of use of safety materials or adherence to safety practices among small scale farmers agrees with (Nagenthirarajah and Thiruchelvam, 2012) .Despite the mass awareness of the safety practices by the farmers in the area, a good number of the practices were not adhered to. The non-adherence of the farmers to safety practices might be due to socioeconomic and institutional factors of the farmers.
Ordered probit results for farmers adherence to safety precautions or practices
The estimated coefficients and the marginal effects for the adherence of cocoa farmers to safety practices are given in Table  4 . The Log likelihood and the Restricted log likelihood estimate were -169.1137 and -206.5230, respectively, and were significant which shows the fitness of the model. The analysis shows that farmers adherence to safety practices increases by number of extension contact and decreases with age of the farmers. An increase in the number of extension contact by 1 will result in an increase in farmers' adherence to protective clothing, protective boot and wash and bath after application by 7.48%, 5.2% and 2.28%, respectively. Also, an increase in the age of the farmers by 1 year will decrease their probability of adherence to protective clothing, protective boot and wash/bathe after application by 1.17%, 25.44% and 11.16%, respectively. Similarly, cocoa income, livestock income and off-farm income increase farmers' adherence to safety practices. An increase in cocoa income by US$1 will increase farmers' adherence to protective clothing and protective boot by 2.1% and 1.44%, respectively. In the same vein, an increase in livestock income by US$1 will increase probability of adherence to protective clothing and protective boot by 2.14% and 1.49%, respectively. Also, an increase in off-farm income by US$1 will increase probability of adherence to the use of protective clothing and protective boot by 4.16% and 2.11%, respectively. Analysis further revealed that while level of education increases farmers adherence to safety practices, credit access decreases farmers' adherence. An increase in level of education by 1 unit will increase farmers' adherence to protective clothing, protective boot and wash/bathe after application by 1.04%, 2.03% and 12.01%, respectively. However, an increase in the amount of credit a farmer accessed by 1 naira will decrease farmers' adherence to protective clothing and boot by 1 percent each. This implies that the credit accessed might be used for purposes other than farming. This does not agree with the expectation of the study but conforms to Kabubo-Mariaura et al. (2010) .
Conclusion
It has been established that cocoa farmers are dependent on varying types of pesticides to control pests and diseases on their plots. The inherent ill-health and risks associated with the use of pesticides has led to advocates for the safe use of pesticides. Therefore, it becomes imperative to investigate factors influencing farmers' adherence to the use of these safety practices. Farmers in the area were adhered to the use of protective clothing, protective boot as well as wash/bathing immediately after use while the use of eye glasses, nose mask, mouth cover, hand glove as well as disposing chemical containers were not adhered to. While age of respondents adversely influenced farmers' adherence to safety practices, number of extension contact, cocoa income, livestock income, off-farm income and level of education positively influenced farmers' adherence to safety practices. A policy aimed at increasing farmers' income sources as well as educate them should be put in place by government, her agencies and development organisations in order to boost rate of adherence of cocoa farmers to safety precautions associated with pesticides use. 
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